Selective induction of prostaglandin G/H synthase I by stem cell factor and dexamethasone in mast cells.
This study examines the regulatory effects of two cytokines, stem cell factor (SCF) and interleukin-3, and a glucocorticoid, dexamethasone, on lipid mediator generation in mouse bone marrow-derived mast cells (BMMC). Treatment of BMMC with SCF induced a modest, dose-dependent increase in three eicosanoids, thromboxane B2, prostaglandin D2, and leukotriene B4. These increases were accompanied by a marked elevation in cytosolic PLA2 (cPLA2). Dexamethasone blocked the induction of cPLA2 levels and the elevation in leukotriene B4 induced by SCF. By contrast, the combination of SCF and dexamethasone dramatically increased (5-8-fold) the capacity by BMMC to produce prostanoid products. This increase in prostanoid products was mirrored by an increase in prostaglandin G/H synthase I (PGHS-I) levels. Dexamethasone, alone, had no effect on PGHS-I, cPLA2, or prostanoid levels. Moreover, neither SCF or dexamethasone, alone or in combination, influenced prostaglandin G/H synthase II (PGHS-II) levels. In contrast to SCF, interleukin-3 alone or in combination with dexamethasone had no effect on prostanoid synthesis or PGHS-I or II levels. To better understand the SCF and dexamethasone effect, PGHS-I and PGHS-II mRNA expression were examined by Northern analysis. PGHS-I mRNA was markedly induced (maximal levels at 5 h) by the combination of SCF and dexamethasone. PGHS-II mRNA was undetectable in either control or SCF/dexamethasone-treated BMMC. Neither SCF or dexamethasone, alone, altered mRNA for either PGHS isotype. Taken together, these studies reveal that PGHS-I may be critical to prostanoid formation in mast cells exposed to cytokines and glucocorticoids. Moreover, they suggest that synergistic induction of PGHS-I could represent a novel mechanism for the anti-inflammatory action of glucocorticoids.